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Abstract. Multigenic forms of thrombophilia in habitual miscarige. Voronin K.V., Davidenko N.V., 
Loskutova T.O. Miscarriage is an actual problem of modern obstetrics. The frequency of miscarriage is 10-25% of all 
pregnancies, and habitual abortion occurs in 5%. Habitual miscarriage is considered as a typical multifactorial 
disease, being the result of expression of functionally weakened versions of many genes on the background of adverse 
external and internal factors. The genetic nature of habitual miscarriage includes groups of genes responsible for 
hemostatic disorders and endothelial dysfunction. The aim of the study was to determine the frequency and the role of 
combination of allelic variants of thrombophilia genes and endothelial dysfunction in the development of habitual 
miscarriage. 109 women with recurrent miscarriage and 34 apparently healthy pregnant women were tested with allele 
specific polymerase chain reaction and genetic polymorphisms of coagulation factors and fibrinolysis (1691 G ? A 
factor V Leiden, 20210 G ? A prothrombin, 5G/4G PAI-1, -455 G ? A fibrinogen ?) and endothelial dysfunction (192 
Q ? R PON-1, 677 C ? T MTHFR) were identified. The study showed the expediency of examination of women with 
habitual miscarriage for the presence of an inherited defect in the hemostatic system (gene mutations factor V Leiden, 
prothrombin 20210G ? A, polymorphism of PAI-1 5G / 4G, fibrinogen ? -455 G ? A) and endothelial dysfunction 
(MTHFR gene polymorphism 677 C ? T). A high frequency of multigene form of thrombophilia (two or more defects) 
in patients with habitual miscarriage - 80.7% was detected. Pathologic polymorphisms that cause fibrinolysis defects in 
combination with dysfibrinogenemia were identified the most frequently.  
????????????? ?????????? ? ??????????
????????? ????????? ??????????. ??????? ??-
??????????? ?????????? (??) ????????? 10-25 % 
???? ??????????? [1]. ? ????????? ?? 5 % ??????
?????? ????????????? ?????????? (???), ???
?????????? ??? ? ?????? ?????????? ??????
?????????? ? ??????? ?? 16 ?????? [5]. ? ????????
?????????? ???????? ????? ????????????? ??????
??'?????? ? ??????? ??????? ?????? ?????, ????
???????: ???? ??? ?????? ??????????? ????????
?? ??????? 10 ?????? ? ?????? (????????? ???-
????? ??????????); ????????????????, ?????-
?????? ?????? ?? ??????????? ??????????? ??-
?????, ?????? ???????????? ??? ????????????
?????????????; ??? ??? ?????? ?????????? ??-
????? ?? ??????????????? ??? ?????? ??????-
?????? ??????, ???? ????????? ??????????, ????-
????? ? ??????????? ??????? ????????????? [6]. 
?????? ? ?????? ??? ? ????? ????????? ???????.
?? ??? ??? ??????????, ?? ??? ???? ????
????????? ?? ?????? ???????????? ??????????,
? ? ??????????? ????????? ? ? ???????????
????????? ????????? ?????????? [2, 3]. ????
?????????? ??? ?? ?????? ??????????????????
????????????, ????? ????????? ?????????
????????? ????????????? ?????????? ?????????
???????? ????? ?? ??? ????????????? ????????? ?
?????????? ????????. ????????? ??????? ???
??????? ?????? ???? ?????, ?????????????? ??
????????????? ??????????. ??????????? ?????
???????? ????????? (1691 G ? A ??????? V 
Leiden, 20210 G ? A ???????????, 455 G ? A 
??????????? ?, ?????????? ?????????? ????????-
???? 1-?? ???? (PAI-1)) ??????????????? ?? ???-
?????? ???????? ???????????????? ??????????,
??? ? ???? ?????????? ?? ?????????? ????
??????????? ??????????. ???????? ???????? ??-
?'????? ? ???????????? ????????????? ???????-
???????? ??? ??? ??????????, ???????????? ????????
??????????????????? ????????????, ???????-
??? ??????? ? ?????? ???????????, ????????
????????. ??????, ?? ? ?????, ?? ???? ???????
?? 12 ?????? ??????????, ??????? ?? ?????
????????????? ???? ?????????? ???????????, ??
???????????? ??????? ???????, ??????? ??????-
?? ????? ?????, ????????????????? ????????
?????, ?????????? ???????????? ????????? ???-
????????? ???????? [8]. ?????????? ????????
??????????? ? ?????? ??????? ????? ?????????
???? ??? ?????? ???????? ???? ??? ?????????
???? ????????? ? ????????? ?????????? ????-
???????, ? ????? ????? ???????? ? ???????? ???
[3, 6, 8, 11]. ?? ????????????? ?????? ????????
?????????? ???? ??????????? ? ????????? ??????
??? ????????? ??? 40% ?? 75% [4].  
?????? ??????????????????? ??????? ???
????????????? ???????????? ????????? ??????
???????????? ???-????????????? ??? ????-
???????? ?????? ?????????????. G. Larciprete et 
al. (2010) ?????????, ?? ????? ???????????, ?
????? ?? ????????? ?????? ?????? ????? ?????
??? ??????????? ?????????? [10]. ???????? ?????-
???? ?? ???????????? ??????????? ???????????
????? «?????????????? ??????????» (??????????-
????????????????????? (MTHFR 677 ??T), 
???????????? 1 (PON 1 192 Q?R) ? ?????????? ?
??????????? ??????? ??????????? (???????????
????? 1691 G?A ??????? V Leiden, 20210 G?A
???????????, 455 G?A ??????????? ?) ??? ????-
????? ?????????????? ???????????? ? ??????????
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??? ??????????. ????? ???????, ???’????? ?
???????? ????????? ??????? ????????????
????????????? ????? ??????? ????????? ?? ??-
???????????? ?????????? ?? ???????? ???, ????-
??????? ?? ????? ?? ?’?????????.
???? ???????????: ????????? ??????? ??
?’??????? ???? ???????? ???????? ????????? ?????
??????????? ?? ?????????????? ?????????? ? ???-
????? ???????? ????????????? ??????????.
????????? ?? ?????? ??????????
??? ????????? ??????????? ???? ????
????????? 143 ????? ? ??????? ?????????
??????????. ??????? ????? (?) ?????? 109 ?????
?? ??????? ?????????????? ??????????.
?????????? ????? (?) ?????? 34 ?????? ???-
????? ???????? ? ???????????? ????????? ??
????????? ?????????? ??? ????????? ????????
?????? ???????? ?????????????. ??? ?????-
????? ???????? ???????? ????????????? ?????-
????? ????????????? ??????? ??? ???????
? 624 ??? 03.11 2008 ???? [5], ? ????: ??? ???
?????? ?????????? ???????, ?? ???????????
????????.
??????????? ?????????? ????????????? ???-
?????? ?? ????????? ???????????????? ????-
???????? ?????????? ???????, ? ????????? ?????-
???? ??????? ????????????? ? 3 % ??????????
????. ????????? ????????? ???????????? ????????
????????? ????? ?? ??????????? (1691 G?A
??????? V Leiden, 20210 G?A ???????????,
5G/4G ???-1, -455 G?A ??????????? ?) ??
?????????????? ?????????? (192 Q?R PON-1, 677 
C?T MTHFR), ??? ???? ???????????????
???????? ????????? «SNP-???????» ???????????
??? «?????» (?????).
??????????? ??????? ??????????? ?????-
?????? ????????? ?? ????????????? ????'?????.
??? ????????? ??????????????? ????'??????
???????? Microsoft Excel 2010 ? Graph Pad Prism 
??? «Windows». ????????????? ?????? ????-
????????? ?? ??????????????? ??????????. ???-
????????? ????????? ?????????? ????? ?????-
?????? ?? ????????? ????????? ??????-?????.
??? ?????????? ????????????? ???? ???????-
?????????? ???????? t-????, ???????? ?2 ? ??-
??????????? ??????? ??????????? ?? ?????????
??????. ????????????? ?????????? ?????? (OR – 
odds ratio) ? 95% ???????? ?????????? (??). 
???????? ??? ???? ??????????? ??????? ??????
????????????? ?<0,05 [7, 9]. 
?????????? ?? ?? ???????????
???????? ??? ????? ? ? ????? ??? ?????????
??????? (30,6±0,7 ????), ??? ? ? ????? (25,8±0,8 
????, ?<0,05), ?? ????????? ???, ?? ??
?????????? ???? ?? ??????, ? ? ???????? ??-
??????? ??? ???? ??????????. ??????? ?????????
??????????? ?? ???? ????? ? ? ????? (3,0±0,3) 
???? ? ????? ???????, ??? ? ? ????? (1,5±0,1, 
?<0,05), ?? ??????????? ???, ?? ?????????
?????????? ? ??? ??????? ????????????? ????-
????????. ??? ?????????? ?????? ? ? ????? ????
79 (72,5%) ?????, ??? – 15 (13,8 %), ?????? – 1 
(0,9%), 14 (12,8%) ???? ???? ??????????? ?????
?? ?????????? ?????? ???????.
?????? ??????????? ?????????? ?????-????-
??????? ??????? ????????? ?? «??????????????
??????????» ?????? ?????? ??????? ????????????
????????????? ? ????????? ?? ??? (????. 1).
?????????? ??????? ????????? ???? ???????-
???? (20210 G?A) (????. 1), ????????, ?? ??????-
???????? ??????? 20210 GA ??????????? ????
????? ?? ??? (?<0,001, OR=26,47; 95 % ?? 1,6-
445,7), ? ???????????? ??????? 20210 GG ???
?????????? ??????????? (?<0,001, OR=0,03; 95 % 
?? 0,002-0,58). ??????? ????? ?????????? ? ??-
?????????? ???? ??????? V Leiden. ????? ????-
??????????? ???????? 1691 GA ???? ??????? V 
Leiden ? 3,8 ???? ??????? ?????????????? ? ?
????? (?<0,05, OR=5,3; 95 % ?? 1,5-18,5), ?
???????? 1691 GG ? 1,4 ???? ??????? ?????????-
???? ? ? ????? (?<0,05, OR=0,18; 95 % ?? 0,05-
0,63).   
?????????? ??????? ????????? PAI-1 5G/4G 
?????????, ?? ??????? 5G/5G ??? ???????
??????????? ???? ???????? ??? ?? ?????????????
? 3,4 ???? ??????? ? ???????? ? ????? (?<0,001, 
OR= 0,16, 95% ?? 0,07-0,36), ??? ? ? ????? (????.
1). ????? ???????????? ?????????? ???? PAI-1 
4G/4G ????????????? ? 5,4 ???? ??????? ? ? ?????
(?<0,05, OR=7,5; 95% ?? 1,7-33,39). ???? ????-
???????? ???? ??????????? ? -455 G?A, ?? ?????
???????? -455 ?A ? 8,55 ???? ??????? ???????-
?????? ? ? ????? (?<0,001, OR= 9,7, 95 % ?? 1,3-
74,16). 
?????? ?????? ????????? MTHFR 677 ??T
?????? ???????? ??????? ??????????? ????????
?? ? ????? ? (????. 1). ???? ??????? ??????? ?
2,1 ???? ????????? ? ? ?????? (?<0,001, OR=0,18, 
95% ?? 0,07-0,43). ????????? ??????????? 677 ??
MTHFR ? ? ????? ???????????? ???????? ?
????? ? 1,9 ???? (?<0,05, OR=2,6; 95% ?? 1,0-6,2). 
????? ???????????? ?????????? 677 ??
????????????? ???? ? ? ????? (?<0,05, OR=21,7; 
95% ?? 1,3-368,6).  
?? ???????? ????????? ????? ????? ???-
???????, ?? ??????????? ? ????? ???????
????????? ?? ?????????????? ?????????? ???????
????????????? ??? ??? ??????????? ??????????.
?? ????????, ?? ?? ???'????? ? ???, ??
???????? ????????
??????? ???????????72
???????????? ??????????????? ????????? ????????
??????????? ? ???????????????? ??? ???????????.
? ????? ??????? ?????????, ????????????
????????????, ???? ???????? ???????????, ???
?????????? ??????? ? ?????????? ? ????????????
?? ???????? ???????, ?? ?????????? ??
???????????? ??????? ??????????? [6, 8], ? ????
????????? ?? ??????????? ??????????.
? ? ? ? ? ? ?  1  
??????? ????????? ?? ?????? ? ???????? ????????????? ????, n (P %) 
?????
??????????? ??????? ?????
?????????? 20210 G ? A 
 GG GA AA 20210G 20210A 
? (n=109) 77 (70,6)* 30 (27,5)* 2 (1,8) 184 (84,8)* 34 (15,6)* 
? (n=34) 34 (100,0) 0 (0,0) 0 (0,0) 68 (100,0) 0 (0,0) 
Leiden 1691 G?A
 GG GA AA 1691G 1691A 
? (n=109) 71(65,1)* 37 (33,9)* 1 (0,9) 179 (82,1)* 39 (17,9)* 
? (n=34) 31 (91,2) 3 (8,8) 0 (0,0) 65 (95,6) 3 (4,4) 
PAI-1 5G/4G 
 5G/5G 5G/4G 4G/4G 5G 4G 
? (n=109) 18 (16,5)* 56 (51,4) 35 (32,1)* 92 (42,2)* 126 (57,8)* 
? (n=34) 19 (55,9) 13 (38,2) 2 (5,9) 5 (75,0) 17 (25,0) 
?????????? ? -455 G?A
 GG GA AA -455G -455A 
? (n=109) 38 (34,9)* 44 (40,4) 27 (24,8)* 120 (55,0)* 98 (45,0)* 
? (n=34) 25 (73,5) 8 (23,5) 1 (2,9) 58 (85,3) 10 (14,7) 
MTHFR 677C?T
 CC CT TT 677? 677?
? (n=109) 40 (36,7)* 48 (44,0)* 21 (19,3)* 128 (58,7)* 90 (41,3)* 
? (n=34) 26 (76,5) 8 (23,5) 0 (0,0) 60 (88,2) 8 (11,8) 
???????????a 1 192 Q?R
 QQ QR RR= 192Q 192R 
? (n=109) 71 (65,1) 30 (27,6) 8 (7,3) 172 (78,9) 46 (21,1) 
? (n=34) 25 (73,5) 7 (20,6) 2 (5,9) 57 (83,8) 11 (16,2) 
? ? ? ? ? ? ? ? .* - ??????? ?????????? ??????????? ????????? ? ? ?????? (?<0,05). 
?????????? ??????????? ????? ?????????????
?????????????, ???????????, ?? ??????????
????? ?? ???????? ??? ????? ????? 20210? ????
??????????? ?? 677? MTHFR (????. 2). ?????
192 R ???? ???????????? 1 ?? ??? ?????????
?????? ?? ???????? ???.
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? ? ? ? ? ? ?  2  
???????? ?????????? ??????
???????? ???????? ?????????????
?????????? ?? ????????? ????????????
?????? ????? ??????? ?????????
?? ?????????????? ??????????
????? OR 95 % ??
?????????? 20210 A 28,05 1,7-464,3 
?????? V Leiden 1691 A 4,7 1,4-15,8 
PAI-1 4G 4,1 2,2-7,6 
?????????? ? -455 A 9,7 1,3-74,16 
MTHFR 677 T 21,66 1,3-368,6 
???????????a 1 192 R 1,4 0,6-2,9 
???????? ??? ? ??????????????????? ?????-
????????, ?? ? ?? ?????????? ?????????? ???? ??
???? ??????????? ???????????? ??????? ?????,
??? ? ?? ???????? ?????, ?? ????? ?????????
????????????? ?????? ???. ?? ?????????
????????????? ????????? ????????????: ????- ?
????????????? ??????? ???? ??????????? 20210 
GA, ??, ???? FV Leiden 1691 GA, ??, ????- ?
????????????? ???????????? ????? PAI - 1 5G/4G, 
4G/4G, ???? FGB 455GA, AA, ??????????? ????-
???????? PON - 1 192RR, MTHFR 677 TT. ???-
??????? ???????? ???????? ???????????? ??-
??????? ?????, ?? ??????????, ?? ???? ???????
???????????? ? ???????? ?? ?? (???. 1).  
????????? ????????? ???? ?? ?????? ????-
???????? ????????????? ????????? ? 88 (80,7%) 
????? ? ????? ????? 8 (23,5%) ????? ? (?<0,001, 
OR= 13,6, 95% ?? 5,4-34,3). ????????? ?????
???????????? ????????????? ???????? ????? ???-
????? ??? ? 6,36 ???? (?<0,05, 95% ?? 1,4-28,2), 
???????? ? 13,05 ???? (?<0,01, 95% ?? 0,76-
223,2). ???? ???????? ????????? ??????? ????-
???? ???????? ????????? ????? PAI-1 5G/4G, 
4G/4G ?? ??????????? ? -455 GA, -455 ?A ???
??????? ?? ??? ?? ??????????? ??????, ???
?????? (25,7% ????? 14,7%) ??? ? ?????????? ?
?????? ????????????? ?????????????? ? ?????
? ????? (55,9%) ???????????? ????????? ???????,
??? ? ? ????? (26,5%, ?<0,05, OR=3,5, 95% 
?? 1,5-8,3). 
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?????????? ????? ?? ?????????? ?? ????? ????
????????? ??? ?????????? ???????? ??? ???
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????????
1. ????????? ??????????? ???????? ??????-
????? ?????????? ????? ?? ??????? ??????-
???????? ?????????? ? ???????? ?? ?????????
????????? ???????? ? ??????? ????????? (???????
????? ??????? V Leiden, ??????????? 20210G ?
A, ??????????? ???? PAI-1 5G/4G, ??????????? ?
-455 G ? A ) ?? ?????????????? ?????????? (??-
????????? ???? MTHFR 677 ? ? T). 
2. ???????? ?????? ??????? ????????????
???? ??????????? (??? ? ?????? ???????) ? ??-
??????? ?? ??????? ?????????????? ?????????? - 
80,7%. ??? ????? ???????? ????? ??????????
??????????? ????????????, ?? ?????????? ??-
????? ??????????? ? ????????? ? ????????-
??????????.
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